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(4) 

oi^^B^mii-^ b y i^;^(^{ig^^-t-o Lc*^^m-t?{i. ?g^B(7)^5>;os«;#c7) 

i^x-^:/(transflective) J .^i^^^tL^o Vy ^y:^^ \^ ^ ^zf 

m.^mm.<Dfm.M.\t. mmj^ta^^v^y-i v\±&mifm\^fr.r fv^:=.i^ 



(5) 

mm 

mi inmsm^iyt^m^mm^^mmmmmxh'o . 
mi 2\w^m^Wz<D^^v-7xh'o . 
mi 3 mm^^i%^mmmm<Dmmmmmxh «9 . 
m 1 4 im^^mm^mm^^(Dmvi^mmmxh «9 . 



(6) 

019. 11120^1112 n±-'mw.m9r^^(D^mp^^^^t zm^^(^f^<^'^ 

1112 5 {±11! 1 8 i: mi 9t}^h(Dm^^^m't^^^':^^-y h^TT^V. 

HI 2 6 75MI11 3 1 itm(Dm\^mfhfitc^mm(oit^\^m^7fi\^. 

m 3 2 tijshi 3 5 nmiti-(Dm^^mfibfifc^muit^(o^^\^^^^i-o 

a, b) ^^-r^t^^-f^o 

|112«. Su^fi^^lS. ^^^0 2Ot^:^ii^^^2 3^^tf3®LCDm5:E«^ 

1 s^^-r^wtmit^^Tr^mm^^iro :i<Dmmmmicm^x. ^*^^2 4f± 

3 2l^(07:/y3 O^-^tPo 7^y3 O;0^b(D^f±^^^3 4tC07^^;6^tL. -tr 

b 3 ^^(om^^mmm.mK^^f^^'^xBm^n^^. ^^^^ bc^rcD^ 
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(7) 

) b) ^m\^X^mmtft^l2XRm^nfcm^. ^*S^2 4l:iSt>*Ao-C. ^ 
:LX:^^^y V 3 6 ^c^JEfcmif it^XfmfcSltM 3 9 {d^fc^o ft£t5cSW® 

^^Kx^xhf^h^n^^mwmmi-i. yt^-^m (b) yii^f^t^^ (a) 

) . M\^^Rmmt^<(DumiR^mKx^x7r^^n^yi^i^Mtm^m^-r^o m 

^ ^^miti^m^w^xmf^ ur t> j;v\ mi ^nfc^fcstt® 3 7 fi^^^^ce 
mmmmi^^ v ^-7^^-- hxmi^x^ m 2 Km^tifcmm^^^'XA^tft 

i-^o '^mt. xm%(omi%(o'7i^¥M\L<D%.mz-^'^\^fz.nuM%^WL^2 4 



1 
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(8) 

. ^It^^^i 2}cioTM^tLfc^{i. ^^^^ 
^^^^mi 4jc:*5V^T. LCDmi:^^! 7{:i#;^{i3ti^^j5<:<o 

MiiE6^^^Slt<i^d^ 1 2 fi. 2m(Dm^J:?>mip^l^Un(D^:S.(Dm (ABABA 

• • •) f)^h^^o ^tihi^. mmRxj^m.m^m\:^xm r (a) j r ( 
B) J tmtth^. 2m<Dunnm^nm^tix. w^ti.x(D^m (abab 

A - • •) — $A (X) (Cfp^oTfiS : IKmW^fh^t^. ftil(7)# (Y) 

(#^J;t{i. n=l. 6 4) ^m-th. ) 
m r (A) J {i. ®#:7^n-1ry?.(c:j;oT^H$ttS@^^^W-t-5#f4^i^ 

o„ i^!i;ifi. m I" (A) J co-#j^#v— mw:^\^i^mM\^fch^mm 
m mx.it. n = i. 8 8) tm:^\^i^mm\^tim^j:^m^m m:^i'£. n = i 
. 6 4) ^mi-^ti^Oo '^mti^x. ¥®f^ift (7-^/^A(^^®{;i^tTJ^^#) 

xh^. 

t^^oT. uPc<D^mmm (abab a - • - ) mw:>5\^\^m'^-f- 

^^r^(7);k:^/^jS^^^ (^/l-i5^n= 1. 8 8-1. 6 4 = 0. 2 4) ^^r^-fo 
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(9) 

1. 6 4 = 0. 0) -efe^o :ifih(Dyt^^'Wm^^'o . ^mv^^^—htK m 

^it^^^i 2^iii§u^^v^^{i. misar&j (a) t^^j:^mm^\^ (b) ^ 

M 

) ^^V\^m TAJ fi. T^3:x.^Ul^-ty'^U—V (PEN) ^(D^fHti-:?-^^ 

:^iym.t'r\yy^^^BJL\±T^y^/^^<^^T^^)=^^"r;v (c oPEN) "Cfc^ 
o PEN^ 7 0:^7^ I/— h/3 07^1^:7^? h^fi-g-^ (c o PEN) {1. 

^<J;;55-e^5o PEN^c oPEN^S l^<0:^xiy hcoy^— h'^^ -y^^KW 
ttibT. JfmL{c:^b^v>T2jti5^://^-^/^^:/^^-^^3S^bT^ffi-r5r 

^5/^^^^ffi^^¥W$^^:rc$^;^s^^2ila(^)^5>*I?)fEtL^^:^f"JbT. ^{c, ^5>i|ism 

o Jfttibf*. ^2 9 5° C-efT*PtVfCo PEN(iO. 5 0 d 1 / g (7)<^I5g3|te>^^ 
^^b. coPENfiO. 6 0 d 1 /g(D<^PS3te^^^^L/e:o P E N#5|Sf<Z)}f 
ffiUji^{i2 2. 5 1 b/h r -efe'^ . c o PEN(^*fmUii^«l 6. 5 1b 
/hrT^feofCo ^^t^^O. 0 0 3 8 >'^T-fc6 i:* 
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(10) 

^m'r6-m^j:m^^m't^^ tmx^ hvM(Dm (a. b) (D^^m^r^ 
Amit(D^mm^Mt>^ (a+b=7a^/'2) ^j:tt>. mm^o^^m^m^-r^. 

^ti:;^^-^ (A4-B = 7A^:7^^-r A/2) ^^"T 2 3 5 t^^Jli- ^ 

^ti)^x^^. ^^mm^^fitL)t''^m%^K\-i^mh\^m.'^m(om (aba 

S#tiS^iFi 2«. 2iigfctt(^^^f^^i:<^^^'^tpAM6^^=e^^1iitT*t5^p>^ 

J^fi. ^MfS^^fi^ -^TtDf^tD lfla;e>Sj^#$n5 l^c^S (AB) Sr^/yXt>J; 
;^ 3 1 ^m^Fi-^o h 3 3 {i. "«im^-<i^ V jvcDX^^M^W-^^^^^a^ 
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(11) 

8 0 0 nm*t?^^E-t"6o 

r t KXoxmwx^^ me its m(D±m^&^^^'r^^^^yj^mm i 
^110 t^^m^i 4 oTfc^o AMStifc, 6 4fi. m 

{1. *^^v^^— /H 4 2 ^^UTll^#l 4 etCjgfBj^n^o a:^^v^^— /V^ 
LT. ^^^v^^^-zH 4 2(7)-a5^Jl^^^-r^ll2iS^^@(-J:5-t(Offi>^Pi^Ii3l 

; ii LT. 14 0 Kxm-r^. it^mmt^ (o^^ytm. i e 5 x^-r^ 0 

Xm±^ti^:^^h^tlfl^\ hl^^^m^l 4 0 7i^y<^y^9^ hXh^^j:h. ± 
,™M«3t*ig^l 4 Ortg|5t^^^fe-r^i:*ic. ^^*^^g« ^y<^yi^v^h 
Sr^^trv^SJ iriq^fmSo t> U3£HS>p^^!^.^s^^ 1 e 2 ^^Hl 6 5T^$tL5 

mtK mm^tmm^m^<D%(Dm:^<Drxmm^fih^j:h. m^mwu-t i.hy 
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(12) 

(7)§i5#{±. li^y-:/ 1 3 6 <Dmw^'^^^%^mitm 1 1 3 t^So 
mi\t. im.mz.^\^xwi-^^m\Mm.h \^xm<^'^w^P(<r>mmx^^ 
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(13) 

m<^ttmmvfco ^mM(DWim<DB^<Dtcmz.. mmm2 2 2±<D^v :^^j>> 

msmmmm2 1 s cDKjf^^s^-rSo 121 s 2 2 26^228^ 
m'r^^'7:^r^h^. ^tih(Dmn. itmi^w^^2 2o^<Dmmi^n\^xfj:'r 
nm^m-To ^2 2 6f^. itm(D:fj\^mmit^ 2 2 2 ±(Dm^t(D^mm^ 

mm2 2 o^<Dmm\^Mi^rfj:ir^m^m'r. :i(DXoKi^x. ¥-?&®2 2oic 

MZ.^ msnnm2 3 0. 2 3 2 t 2 34\Z:^W\^tl^o nm2 3 0\HKA^^ 
) mx'^tc^m^. 2 1 8KA^:dK ^Xmmm2 2 2X[H^Rm^fl 

X. ^mm2 2 o^2^^Kmmvxit^m^i^nmA-r6. '^^2 3 2X{i2 
. mm^^ni^x9. 4^j;o/h^v^^^T^m®2 2 o^;I^fc^^^^c^)tli^i^ 

UM^. m-h. jfe||(;iMbT9 0^lc:g^S-rs:^S-t?¥'^®2 2 0t^^3fii-^o 

t.b^^2 3 6;dS. 1tit®*tiiSf2 1 8{c:^/;iSBtt;iS2 2 0 ^(DmBi^M \^X 8 

9. 9;gco:^^^j^^i-^cCb. ^tL{i> it5t®w^2 1 8^mmir^m. ^^{-^ 
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(14) 

LT3 9. isc^^-^^^c^i-i^f-s^^tbSo m^ikm2 2 2\^mm-r^t. ^ 

3 8{^. '{^M^tCjli6T3£VN^^T*¥m®2 2 0 {^lll^Si-So -^tl^^. 

(D^Mmx'mmm2 2 2-b^hm'r^. 

im2 4 0{i. <^^^J:^ ^/^$v^:^^T*^^fii-^;OS. ifeTti3g®2 2 2{-<t ) 

^||2 4 2{i. ^^2 3 8(;iMiabfc^^T% «it®2 2 2 

±c^:/y XA(Dfth.^{|iJT'7^i< T-;^#JT-^Ti^$P^M$tL^{4E-t?¥m® 2 2 0 
J-^jfii-6o -^t^^m. ■ttL(i5iz^®2 2 o--(Dfe^^-^bT^^?'.^^^T'^-r 
jgr 5 ft fc;?)^ y Xi^ J: 9 /.c^^l-^ LT^Sfc/h $ v ^ 
1 ofciM^tL^o 

:icoj:5t-^ B^f^:^^«t'9^>;'c#v^Al^^-eq^m®2 2 0^-^«it®$^5is^2 
1 stcA-S^tfi. A;ti< ti^v^m;^< ^tMJiJifpj^ttS-;^. ^^^^ 

J: <9 ^/h$VNAtt:^-e¥ytffi2 2 0 ^i^^liitS^t^ i 8}cA6^«. 
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(15) 

HI 9 . m^^ mtMRMm^^ 1 1 o (Dm\ ^\^m(Ditmf)^x^ 5 j: 5 tc. m 
^^^mtm^mm^^i 1 0(DmM^<Dyt^m7r^mui e 4(7)— gp^m^-r^ 

y:^^j>,icmyt^tix^^-r^^^mm (a) . (b) . (c) t (d) ^w-r 

5o ^(D^<Dm^r:^Xh^'^m (h) t (d) v^zl-zH 4 2 (7) 

B (a) t (c) (7)^(i^^i5^ 5 0^iii§-t-6„ t^^o-C. 

^BMl 5 2T*ffi;0^tLfc^^^i^^-/H 4 2;5^f3^-r^^{i. (a) ^ ( 

c) (7)^^'^tf<. :{^^ (a) (7)^{«^#1 4 6^cm[^$tLTV^^{t^^<^f%. 

s (c) <Dmt^oxi^fj:^\ n^(D'^m (b) t (d) (D^tn^-c^tx^ 
mmit^i 5o\zx^xm^^ti^o ^fh^. it^m^i 4 o\^x^xm'^^ 
n^^<Dm 1 / 4 1 4 6 5 $ {;m^±Mi^-r 

6fci6(ci!)<„ tb^l^^l 5 4-e*ffiy5^n;^cil^C^{i»(D^;dsp^^$g^^l:^g|^ 
M^T-l 1 o\:imm^ft^fj:h. mi/4(0% mM (a) (D%) ftluoii 
i§T*0>ga$?^{l:MSItM^^l 1 OMig-r^c r<7)7lf;{i. iJ^-r^P-f ^yi^'eSHx 

*^tt6„ LTji^LTtc;?)^^. aoo^i^s (b) . ic) t id) ^^-t^itnm^^ 
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(16) 

:f7^tmm^mLx. yt^m^i 4 oKx^x^m (a) jc^v^^fk^ 
. (b) , (c) t (d) ^i^o-cdfe*ti»-b^-r6o (a) (Dwmm^ 

fmit mm (a) ) c7)^f£tt/5^^ig6$?^{t:MSM^^i 1 o^mm^^(Dx 

mm^ti^o (b) t (d) co^{iPJ6$3^ihMS*|-0^T-l lOfc ) 

14 9 15 0 (DfrnV^imm^tifcm^B-^ h y i> 1 4 7 ^-^t? 

7 HC^^X^m^tl^o ^Ptl 7 l(iM*b</iV^)|^S (a) (D^^om^ 
^rf-o ^^^S^c4oV^T. ^*^:g§i 4 0{1. 7 3fHic=7>y 

1 7 o^^t^y<y^y4 hXh^o 7 2f)^h(Dmt. ^mit^l 7 4KX ) 

h o#jiicT w {^?*^^ 1 7 4 75^^,^^'^m6^^c^^tt^-t-5l^^^^75s^6^ttt^% 

mint, ^^mi^mi i stm^^mi 1 2;^>sia^bTv^5;^.^ ^mmit^^ 
(D2m(DU^^n. -m^^^ki s i tm^m^^mtmRMmit^i i o^mi^ 
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(17) 

< o ^^m^ 14 on. fefcsit® 13 7^ vxm<m^^n^m^^'r^ e l 

o(D3iV>{i. 1 3 4 J: 19 t>;^^V^:^^-e+»Jt® 1 1 2i:i=gaat-6 

M^td^i 1 e^mm-r^^txh^o ^\^m(om^^n. ^^^t^^-zn 4 sic 

) ^^^^'Kffl-fr-nc. h^^S-ir^^T^tSo 

:/;i-(Dt^m.^^^m7F'r^o AM^<D:fjmtmm^\^<Dy:^yMt\^m\^x. e 

y^mit^finKMl^X 1 0 0%(7)P^S $iiiP:dS|i^®li 

mi^mtmit? o%(Dm^^mm^^cfc(Dx\ ^mm^. mm 
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(18) 

1 1 2i! 1 8 4^^-r^2m(D%^mmmi 13^182^^. 5:v^^c^a^bTv^ 

:^%m<Dmm7^-hmm.-r^^tmL.\^. yt^m^mi 1 2 1 s 2(DmxnrK 
iaE-e# ^ r ^ T'fe^o 2 #5t® 1 1 2 i 1 8 4 (Dga 

^t^, m2tft^mmmi 1 3^<^t!gt^^'9. -^rcDitigsi 1 2\t. it^mmmi 
8 2 (Ditat® 1 8 4 i («jfe5iaiR]#^^-r^o t> u 2^(D3fe^^itg 1 1 3 ^ 
isAoma^. m^i-i. 9 o^{c:ia[Rj$tbTv>§/^ee>. ^^3t^i8 2{i. x 

Sm^m 118 ^^tfo 

HI 1 4 J: 9 ^ ^mm^mmit^ noi-x. mmm 1 1 2 ^w-r 

^Tt^^tatSi 1 3^-31^0 mi 4{;i*5V^r. rcD^^i^gi 1 3{i. Sl+M 

o mi 4i;i^$nTv^6J;5^.e-'f*:1tjtJ^fi. ;0p^^a^-e2t$c(O7>f /wi^'Srih 
^U/ci9. Xfi. ^mm'^m^. 175. 0 3 0^^c|E^$tLTV^;5 j:^^^^^ 



(19) 
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mi 4 KTTi^ntctij^ bv^M^^^^«^t® 1 1 2 ^mm^n^v 1 1 

^ TtJ;v\ m 1 4(;i^U/c:<t 5^^:7^y XiNt^T ^^«^^S^tH5^^ 

m 6 ic^i-j: 5 ^c&jt^6^mv^m^^/->^ 13 6 Km72<^^ ^ 1 7f)m^ \.^^m^ 
3nm<Dm^^^'on^o tt^^vi^mmmi 1 2{«fpr^&ti:)t^^^i:UTatg 

oT. ItagSl 1 2iV^5^mfi. ^^Jt^i^t^m^M^)/->'l 3 6 (1116) 
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(20) 

my ^}Vj>,m^7Y^'t. ^!i^^ffi^i--r^fc*}^. 2^;^s^(D^$ft:*s.^l^ 
i^^^^s:8i,xy^^mit\:in-r^mm(D^x^m-rho 
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(21) 

(DT—Zl- . j^ji^ . . Tif— A (R. M. A. A z z a m) <i::njc • jiA • /-? 
(N. M. Bashra) t^ct bttTV^So ^<75?^:^C±. Ifc 

^ 1) rpp = {n2zXn2oV~ (nlz2— no2s in2e) -nlzXn 

loV~ (n2z2-no2s i n2e) } / {n2zXn2oV~ (nlz2-no2 
s in20) +nlzXnlo/" (n2z2— no2s in2e) } 

2) Ts s = {V~ (nlo2— no2s in 2©) — V~ (n2o2— no2sin2 
e) } / {/' (n 1 o2-n o2s i n2G) +V (n 2 o2-n o2s i n20) } 

^rT% @itm:^^mmp^xm^^nx\^^^o 

— lft^S®Jff^"e{i. nlx = nly = nlo, n2x = n2y = n2o 

J . :k- z^mi^AM-t^^i^ni^X. pm^m(D^lX\ nlo=nlx. 1.0 
, n 2 o = n 2 xXh^) . X. sm^M(D^2X\ n 1 o = n 1 y, n 2 

o = n2y-efe5o y- z^®{cAlt-f-6^fC>pJ-L-T, p 1^;I*5V^T 
, n 1 o = n 1 y. ^o, n 2 o = n 2yXh'0. X. s m^^(D^2 i^m^X 
^ nlo = nlx^ n 2 o = n 2 X "Cfc^o 

i?ir^i-o ^;i^^4$^i|s^■^cfc^v^T. ±x(D3m(om^mi^^\^<. u^x. nx = 

ny = nz<b;^^So nx. n y t n z (Dm(Dm^itU'^<D^^mi^^^^-r^o 



(22) 

-So :t(^-$i^ja^«. zmi^m>¥m\Hmmm^^i>4^^\^\ m-h. nz<n 

X. n z < n y (DNf^C^o 

ny^nzXh^iyO^f^m^fl^o St>\ n x t n y a^ff^fi^pgi^lg^^^ 

n^xt^o mn-ttii-£. mm:d^-'mcmi^^fi^o ^mm(D^mcisbic^ x;^f^ 

^6^^i4^(in x = n y #n z-Cfc^o t*^oT. ^ LEI 1 5 c7)#g 1 0 2 ^ 1 0 4 
#^gJffT*fe6^c^^. nlx = nly. l.o, n 2 x = n 2 y -trfc^c 

m(Dn^(Dfcl^},Z, ®1 0 2(iJil 0 4 J:^9^>;'^^V^^®^^a^#^WLx t*^o 
x y::^|B](Di^;^T'n l>n2Xh^o — f6M^#®^<^ 316^6^^11) f^. 

n 1 z i! n 2 z (^)fit^«LT. iEX(i*(DM^(7)M^^ -5 U^/U^mX-t^^ 

^ 1 mis {c^-fJ: 9 2®:d^f>^^-$6^@jFfm(55^-#®(^)^ltig^ 
^^i-6o sii^ffl(D^2{i. ^;^tt7^/l-A (nx = ny = nz) 
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(23) 

nix = nly = l. 75. nlz = bI^. n2x = n2y=l. 50. 1.0. 

^tci^i^. ^y)(DmJ7^Bm^Mi.xn o = i. eox^h^t-t^. 

mi 6(i. n 1 z^Sn 2 z J; «9 V^/5)^X(1^ bV> (n 1 z 2 z) ^-a^t- 

^^i-o 016 fC^$tLfcft^{^. 0.T(D z ©Jff^^li:. a) nlz = l. 75. 
n2z = l. 50. b) nlz = l. 7 5. n2z = l. 57. c) nlz = l 
. 70. n2z = l. 60. d) nlz = l. 65. n2z = l. 60. e) n 
) lz = l. 61. n2z = l. 60^f) nlz = l. 6 0 = n 2 z iC^i"^ ^> 
(DXh^o n 1 z;55n 2 z Ic^ifi-T^ {^loHT. StttB^O^-^'n (cf^S^^Tfc^ 

b. nl z = n2z (ft^ f ) Xh^m. Stttgl-^^*fe#(iMV\ mW-rtt(i 

. M^i^^M^ (n2o-nlo) / (n2o+nlo) iC^^o n 1 z = n 2 

mi 7{i. n 1 z^mU'^i^n 2 z J; A^ V^X{i^ bV^:^'a'^-*5{t^ AW:^ 

5 /^^^il!j-efc?)o HI 1 7(Dft|^a{is{i^cO^— (D^-B-^^-f-o ft^b-e{i. 
n z(D^m(Dim^^T(DM. b) nlz = l. 5 0. n2z = l. 6 0. c) n 
lz = l. 55. n2z = l. 60. d) nlz = l. 59. n2z = l. 60 
^e) nlz = l. 60 = n2z Xh^ P ii^fT^^'B'^^i'o ST>\ n 1 z = n 

2z mme) xh^m. ^^^-^m^m<. ±x(DAmni^n\^x-m 

m 1 8(i. m 1 6 i:m 1 7 i|plC-efc6;5S. ®^f^n o = 1 . 0 (^^)OA 
It^m^Xh^m^^y^-to m 1 8 (DftHti. etfr^^S n2x = n2y=l. 50 

Tn2z = l. 6 0-efc^]E(D— n 1 x = n 1 y = 1 . 7 5T. 
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(24) 

. n 1 z(Dmj!)^±:i^hricUr<Dm. a) 1. 50. b) 1. 55. c) 1. 5 
9. d) 1. 60. f) 1. 61. g) 1. 65. h) 1. 7 0 t i) 1. 75 

?ftJ«. mi 6 tmi 7lC^Lf::.t5{;i. n 1 z 2 z(D{iS^S^i&:LTV^;5 (ft 

mi 6. 1 7 1 s\z.mL^x±m.Lrcm'B'imi 9J,zm^^tix\^^o 

6 (n2 z{15p®^^^I@^^J;l9t>^#v^) „ 'J ^:^^-n-dmx.x^Mm^^± 

x(DAMnKnvx—^xh^An. 2m(Dzmm^mr^^v\,^mxh^o ^(d 

mi6(^ft^f. mi 7 (D^Be tmi s(pmBd\zi^jt-r^o j 

i(iiE(;?itjatFf^wu. X. #3|sf2{i:^(^)ii®jff^#-r^o r<D:^^. yyrr^ 

m 1 9 ^0 2 Ofi. 2tfct7)7^7^A(D-;^;6S#;^tiT'feSPiS^$ttfcm^(e:^ 

2-D(Dm'^xn. mitm:^^xm^2^^iE(Dmm^^^v. xt* 



(25) 

\.xm^t)^fj:^nmi^^^^x-hKM-d>m:i h-r. pm^\^n^^s:Mm\tA^n 
tixpmit(DKmmf)'mm'r^tmK. smtit\^n\.xmmx^^. ^(D^amn 

r/msT-t §o ^<(DMRiE(D-mmmi^^^^m(Dw^m^RUzmmmmxi^ 
xim^x^^o 

m^m-%:m^^^tK^^xmi^^f\^^. 
-$ft^stff^{i, ^x(Dxm'^\z.^\.x~mK^ntmitwm^^'r^m^n 

tnm^. ±x(Dxm^\z.i^\^xm^(Dm\z.w^fim% 

^7^/^A(^ 3{ia(7)®Jff^n X. n y ^ n z ^^J^^i-^:: ^{Cct 

HuiBufcPEN/c o'P'En(D^mK^m%^\'i~w$.m^%(D~mxh^. 
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(26) 

m\ ^X^'^Xim-m.X.X^ m7^^<D^m(n>frLmz.\^XT(Dm.^ nlx = l. SS. n 
ly = l. 6 4. nlz = pl^, n2x=l. 65, n 2 y = "T^i: n 2 z = "1 

^1 Alt¥®^5j^#;^ip]X{i#M#;^i^i-fc5^(0 2o(^fig7^c^'a'ico 

#®iiat-*5ttS;'c®Jfr^^ 1. 88-1. 65 = 0. 23;aSs M^f-^^-T^^ 
/n 2 z®jT^^^-^#-t-S. 

^^coffli^fc^jv^-c. wmiti:mMm%^\^. ^x(d7k^^\z.u\^x^ -m^ 

Ttev^ ¥®l^ya^^36S'a'i6:bTV^Tt. z@^^(D;)^^/^^-i5ric J: 

\^X TpM^^^J tiq^^tL^o 

1112 2(1. PEN/c o PEN(^8 0 Oiili^fCjctbT. #M#;^rp]{-fc{t'5 
Alt¥ffi^^-r5pli^<7?7 5° (-Log [1-R] }i\^X-f 

nyY) ^TTi-t, ^U^^^i^ h/l- (4 0 0-7 0 0 nm) KB^^M 

(DmWiitVXy'r:^^ h^tl^. 5 5 0 nm{C:Jo{t^*aa(D||M^^a. nl 
y=l. 64. nlz = l. 52. n2y=l. 6 4 t n 2 z = 1 . 6 3Xh^ 
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(27) 

ft^ati. mm^ (y$6) \^r^<^fc'^n:^^i^ h/i^^m^mm'b-RMm^^-r 
mmmm t^-f^i^^^^v ^^~m(D^m(D^-m\iKmmy!)m\^^(Dx\ ^ tut. 
m^(D^7im^ uv^fttt^ L c Dm7r^mm'^iiiL<Dm^(Dm7^mm^(o-mx 

1112 3 r.mmmm^(Dmmmcr^otim'L^RMm^m(i^'r^micymmm 

m^—^^WX-f-^9j}^^m^^o nlz = l. 52^n2z = l. 63 (An 
z = 0 . 11) X\ p MiticM LTi!iCT(^^{4=> a) nly = n2y=l. 64 

. b) nly = l. 64, n2y=l. 62^c) nly = l. 64, n2y = 
1. 6 e^^Zfu^y h^tl^. ft^afi. ¥^®F^®jFf^n 1 y .J; n 2 y;5S^LV^H 

n 1 y >n 2 y-CfcSftl^bT'fi. Rlt^^as^tCJtip-t-^c, nly<n2 
y-TT^j'Stt^cfi. 3 8° XRMm^m^btfSi^T^iK ^<D'^M.m^X±±7i^^. 
J&mXTT^ir^oi^. n 1 y 2 yT'fcS s {i^{C*J-LT^t@^(DSIt/5^^C6 

0 1112 Sc^ft^a - dti. :/y */jN;ds?^il£-r -Stcfi, y®^^^— IS: ( 
n 1 y-n 2 y) O^-^;^^ z iS: (n 1 z - n 2 z) <!;PCT*fc-5^# 
Xh^^t ^TTi-to n 1 y = n 2 y O^-^fcift, s m^(D^^mn±X(Dn&\:i 

1 z;6Sn 2 z^C#UV^/^^>, HI 1 8 (i. Pi^3fe$fi;i5|IEAItc^ J: 5 (^li^SMtg-ftt 
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(28) 

n^'H't^tm^. [^^(^SJFf^^^'S'g'ifcLTV^^ (^!l^{^. nly = n2y. K 
nlz = n2z) (DX\ V^:0^^^ ^^;g^-*5V^-C t>^M#^(-fp^oT^f+^S>^ 

t^\^t. ¥®l^®^^n 1 y ^ n 2 y ^;i^LT^>U(7)^— 
tL7^CV\ BIJ(D^J^5. n 1 z = 1 . 56-Cn2z = l. 60 (Anz=0. 0 4) 
"C. J^T'^y-^ ^5'7^5'^^> a) nly = l. 64, n2y = l. 65^b) 
niy=l. 64. n2y=l. 6 3 ^^^i-^HI 2 4 l^^T^n 5. h $nTV^;5o 

1112 4(7)ft^a(7)^i^T(-7 5° (DAM^ ^ 7 ^ 8 0 0)1:^^(7) 

H-^$fbfc{l'il>m^35^llI2 2{^ftl^b iLTT^n^/ b$tLTV>^o 12 2 2 }::*5 

^:^s(i;5;0^;i/h$<s ^oT. ^E-T^fej^^ J: "5 f£v^r ^ ^^-r„ 5 5 0 nm(;i 
i6k^^^mh(Dmmm^m^. nly = l. 64, nlz = l. 56. n2y = 
i: 65"en2z = l. 60-efc5o 

^-i^An z ^ AnytC^/>$;Jx-CV^;5o •T^n^'ff*. 1 5^(Dli5>T-0" 
7 5° ■i-e(^#W(^Alt:^l-:fc^'t5¥i^6i®(7):/o 5/ b-t?$)So 0. 
4 X 1 0-4(D— ^ii5>-eft^a (DO. 4 X 1 0-4;^ip3ft^ j (75 4. OXlO'^i^ 

Sl^o ^ci^/hti. — ^^|tt^;:fR^5@4)T^^-@:^-i2S-^^i^Kt^lB^^tfe.;^(^#^- 
%^X. z:$tfi1g®^^(D^r^<DzS^^(D^-ifc^j^^>i-S^^:S:t>V3^{^-:7- 
y ^;=^^-'^m^^CSfci?)^;Iy®^^(D^-i^c^^A-r^^^^-J;oT, m'i> 



^%3F9-506985 



(29) 

±i5(D^fh©©^aii-rtL{^> M^bv^®^^p^^^fcc?)ct 9^- 

jg^^c^W3|sfco#^(^^!l{*. 7Ky^^i/>^-:^:7i?i/-h (PEN) 11^(0^^^ 
2, 6-. 1, 4-. 1, 5-. 2, 7-:S:t>'2, 3-PEN) . 

b) . ^°y-r^ mflg m^\t. /KyriJ^y/^-^^ k) . /Ky^^^-^/w ^ h\ 
;}^y-f y^'^/^p<i5^i5' y i/— ^y t/ntv^Ti^iJ' y b., 7Ky^^/^p<^ 

l/_].^^»jj<y^^/l/^^^ y I/— h) , /i^yTi^yi^— h (^!lx.(€> *°y 
y=f-}\^T^ y hS.t>**°y y h) . ir/i^n— (fflx.{^ 

(^Jx.{^. ^y:n^i^i^; /Ky TT^nfi/^^, /i^y^^i/:/. /Ky^y:^^^!/:/ 
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(30) 

;;^|.^_ ('^y;t{i. 7Ky:/^i^^^^^ 7Ky^y:/i/>'J5:t>*^^;*-:7'i^>') i^'i^y^ 

X. m^^^s:(D\t^m^i^. mpci-f. pencd^S^^ (M;tf^^ (a) "ri^y 
^;i^mxnt(D^:^'r^i^. (b) ^ y (c) y^/^ 

mxi-i^<D^p^y'/K (d) r/^:^^^^'y (e) iy^vir/^^>'^v=^ 

7j<V^S.t>VXti (g) i^-i^^r^i^-^:y'y:fJ^^T^^^^ (M^f^s i/^? 
v';i7/^#:/^) 6-. 1. 4-. 1, 5-. 2. 7-S:tJ«/X{*2 

3 u:/i^;57/^#>'^X{^-^<^^^v"/^co^fi'B-^) . /Ky T/V=3rl/:/ 

^uy^\y-V(D^m^W- m^\^. (a) -:^7^l-:/i^;^7/^7^^^:/^X{«<^^ 
^x/K (b) yy^;vmx.\'i't(0:^^'rj\^. (c) :7^/^^X{^^(^^^7^ 
/w. (d) T/^;^:/i5^"'y (e) nr/^;^>^i^y =^^/»^ (0iix.fi. 

(g) i/^x^r^^ijy'y^^^^^^'^ m^\-^. y^xi^^^y^yiJ7VTt^ym ^ 

c^fi'a'^x{«fi'a'^^(^2iiaj^±(^ga'a-i^ (0ij;tfi> spstr^i^^i/iJ^^y 

PEN/co-PEN. TKy^^ 

uyy-uy^\^~V (PET) /co-pen. pen/sps. pet/sp 

S. PEN/'1'-;^XT (Ea s t a i r) S.t>'P E T/'< -^^xT^-^^. ^1 
rT\ Tco-PENj (i±i&b/c-:^:7^ u /i/7l?>'^}-S-^<*fi'a'{^X 
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(31) 

(iia^^^Jgb. 4~:^h'^>'^^:^M± (Ea s tman C 

hemical Co. ) ^^^mSS^tbTV^^/K y v-^^ n--=^i^^v=^ ^ l^:/7" 

m(Dm-^(Dm<Dmc^^L\^^m-B-'^it. PET/^^i^x/^ (Ecde d . p 

EN/'^iJ'T'VK PEN/SPS. PEN/THV, P E N/ c o - P E T:5:tJ^ 
PET/SPS^^^. ^:iT% Tco-PETJ i-t±v^Vfcy' ^ /um^M 

L<«io. 0 0 o^ii. H(-0*b<ji. 5, 0 0 o^m. ^^x^^i^tt^-^ 

^xmm^ti^o mwKx<>xm\^\^n^^mm^i^(Dm^. ^my^^^-j^^m 
m'r^2:oi^m^(Dm-^i^^m^wmu m^^titcurnxmi^'t^^t 
{^ctoT. ^^f/wA^iBfSibfcim^ :ty^yB>'tvx. misi^titcumx^—h 

xmwx^^o 

lit 
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(32) 

-g-. 1:2-10 (J;'9$f*U<{i. 1:3-7) (7)M#it;ei5^jf * LV\ ^(D;^ 
-$ftf-^&9®#it^5l : 2-10 (J;«9 0*U<fi. 1 : 2-8Tft^)0* 
L<«. 1:3-7) (D^mX-M^ m2m\^f^omWitt^l :-0. 5-10 
(J;«90*b<{i. 1 : l-7T&t>^jf*b<{i. 1 : 3-6) (D^mXh^Z. 

ji^^'^^Ji^gf*. {m^\^. J.Polym. Sci. :Part 3 
0:1321 (1992) t^^— ifffe (Boese et al.) (CjloTlE 

-So 

T% m«i-=gil (R=i-T) -efc^o 

PET : J^i^r'/K 6 0 1 

6 0 lM^-^tfl^^J¥/±lb$;h.fc:7^/i^A^s, |^^J^ttiL:/n-fe;^}c i 

b7^/WA^f^^-r viTf^^tLfco 0. 6dl/g (60fi»%:7^y 

U—V (PET) /5i'J?ffiUm(-J;oT7 5>J^^ K/^^(^ai;St?l&j^$tL. X. 
3ii^X>9 9 6 6 (-f— h-^^>5r5;;^77l'/5^bA^T*#^ll5!PrlH4^^^ 

) tm(D^mi.m\^K^^x 6 ^^°^^Y/mf^(Dm^Xi^m^nf^o PETf« 

S^±t3:$>ofco 6 0 lJiO#a3L!^^ife0i-^ 2i®(75-^/U^-7"^-r-¥-t-iii§ 
^-frfcl 5 l^^^ifei-5fc:i6{^. 7l^B#l^||3 8 0 1 4 2 9 -^^::fB«$nTV^ 
5 J; 5 ^.^ :7 ^ - K:/'n :y ^ ^^O^^^ffl $ ttfc. TRB^if^ 3 5 6 5 9 8 5 
6^^iP]^}fttJb-7/u^-7'^-f-^-?^IB^i-^o -^^ir/l^i, J^2 1 0° F<D'>ai^' 

MT^3. Q(Dm^)ALKW:^U)P\^nfc. ^(D^. ^^/U-Afi. ^2 3 5° F 
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(33) 

m5 ofj^x^^m^fix^^h. me%/fj^(D'Mmxm4. o<Dmw)^tK^^\^\z.m 

#btL/Co :^^6 0° (tf^^b) f;i*5{t6pii^c7)0%^ii{t. m^mr^^i- 

Jt^Ofc:i?){C, ■9'— /V^—yKl/— i/3 >^(Mearl Corporatio 

n) i^xox^^m:i7\iun m2 70m) xi^htitc^^/i-j^n. 6o° (Dn 

PET: oii^x/K 15 1 
y'7yVy^/\^J>>U^'7^:y±.XWhfhtCo 0. 6dl/g (6 0fi47:ii/~ 

(PET) i)mmi.mKx^x 7 5:^>^ }'V^m(Dm^xmm^i^l. ^ 

7^/1^ 9 9 6 6 (4—:^ h^>^^:fy/i-f)^ibA^X^^1^p^M\i^vy^ b-^— ) 
^>SiJ(^ifmbaf-{-J:oT6 5;K>^K/^r^<?)it^t?|&il^$^fc„ PETf«® 
«±{'$>ofco 1 5 ig^^^^-r^fciibf-x 7^-K:/n5/i:^^*;0^i^ffl$tL7ho 

^ ^2 10° F(D^>:ii:/iaST^|!^]3. 5(DM#l:bl;i:g:#iaf^^tbfc„ ^ 

(D^. y^;vM±s ^2 15° Ftcl^l 2#-e^^^^^T;^)^f^. 1^2 sro/^cT? 

0(D^mtc:;g|:fer[R]{;iMf*^ttfc„ ^f::. 4 o 0° F 

p^^(DO%^jJ§{l. iSft^fr^^i-^SiSAW (TOa) bmmu\.x\^^ 
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(34) 

PEN: :ii^xVK 2 2 5 

0. 5dl/g (6 0Sft%7^/-/^/'4 Ofi»%i^^on-<^i^^) 
3|^^^W-rS^y^^l/^^:7^l/-h (PEN) ;d5Jf|iib^lcJ;oTl 8^^/ 
K/^^coii^-el&it^tL. X. 3.^7^VV9 9 6 6 (-T b-^>'^ ^ 

(Dm^x^'^m^fifco PEN{**®)i-h(-fco/co 2 2 5m<Dwmvm^^Mir 

\^^tLfCo 7. 4 6 cm^cDr^^T/^^S, 1^1 0 0° CT'M#^t-^^^ttT/&^^ 
. 6 0W1T'13 0° C{^*Pllft$tbfCo ^t-. f-^^/W^S^3. 5X3. 5 t^M 

PEN : THV5 0 0. 44 9 

0. 53 d l/g (6 Ofi»%7^/-/l-/4 Ofi»%-^i5^nn-<^-1f^) (D@ 
W^te^^^-t"^^"!^^^!^^"^^^ ^ (PEN) r^Wi^l^mi^^^XS 6:^ 

>'h^/mm<Dmmx'^m^ti. x. thv5oo (^:^^y^ -n^ 

K . -7 = 3.7 7 i^^^ y ^^i/ • ;^ ://^=— (Minnesota Mining 
and Manufacturing Company) ^ A^'C# ^ 7/^ 



(35) 

X. ^ :^y'7!)^iim^^\^^tifco 7. 4 6 cm:^(7)'>3iy"/&5. 1^1 0 0° cxm 
^3. 5X3. 5(;iM#$n5*T% mwr- m-^Ym^m-^o io%/#-t?w 

PENiCoPEN. 4 4 9-{£V^-fe 

0. 56dl/g (6 Om«%:7:ny-/W/'4 Ofi*%i^i5^nn-<^-e'>') <D@ 
^)te^^^i"6>i^°y ^^i/^^-:^^^ ^ (PEN) ^5*fttib^l3:J:oT4 3^ 
^ ^-hV^Pslt^ii^-ei&il^^tL. X. 0. 5 2 (6 ofi4%7:ny-/V'/4 ofi» 

o/oo;>^nn-<>--^^) (^^^^te^^^i-^ C o P E N (7 0^/^%2. 6NDC 
i: 3 0^/l-%DMT) i)m(Dnm\^mi^i^^^X 2 57K>^ hV^^t^it-^-t'^iH 
^tlfCo PEN«^ajg±{-fc'9. PEN(7)4 0%t^2t^(^^®^(^{-#^L.f:: 
o 4 4 9 JS(7)}¥IUb«^^;fe^-f S 3il§(7)-^/^^7"^-r-¥— tcjii§$-^fc5 7jiS: 

;i^xmf)^i 2-(:^^xhoti^ "^x\ y^/i^M.(omnU^^WVX. ^n^i^:f7 

m^^MW^^w.^^:^^x. '^7^>^'/5s— iftjcgai^^ttfco 7. 4 6cm:^cDr>:n 
y^a^K ^100° cxmw^i^Bm^nx-^^h. e o^f^ti 4 0° c(cjpf!.$ 



(36) . 

it(D0m^n\^'m^ (s 5-100%) j^^^i-r-^tx-feSo pM^T-ti. eo 

0 0%lCi£V^o X. ftlic-e^^n^^m^ia (4 0 0-7 0 0nm) (C*5tt2> ) 

PEN:CoPEN. 6 0 1 -i^V^^ 

^{Cj:oT. 6 0 lJl^'^tfl^^*¥Wl-^^^-^^^'^^^'^^^^^^» 0. 5d 
1/g (6 0fi»%:7 3i/-/V-/'4 OSMrov^iJ^t^t^^^-^^) 
-r^7Ky^^i/:/^:7^i^-h (PEN) dSJftiiLl^lcj;or7 5 7K>'K/^^1 

(Dii^-ef&ill^n. X. 0. 55 d 1/g (6 0fi»%:7 3./-/l'/4 0fi*% 
i/^aa-<>--^'V) (^@W*S-^^^i"^CoPEN (7 0^/V%2, 6NDCi: 
3 0^/^%DMT) ;«»SSiJ(D#|±ibaJ-l3:<}:oT6 57K^ K/^F^It^ji^-e^iz^^ j 
ttfCo PEN{«®S±l^:foofCo 6 0 l)i(7)WH:iU#J^^0i-6 2fla(7>^/^^ 

^ttfCo 7l^lS#fFll3 5 6 5 9 8 5 b^^l-^^^'^ i'-^IB 

2 0fpx*^m^fixi}^h. |^6%/#(Z)ii^-e^4. 4(Z>j^#i:btcit;^i^t;i®# 

$^/Co :7^/VA{i. 4 6 0° FJ^iS^^tLfct-h-fe5' N^--^^f^"^^ 

^j§^^U. ftab«6 0^AM}-fett^pii^<^^ji=^^^^ ft^c{« 
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(37) 

m^mm^^B-r^^x^h^o x. siic-c^^ns^m^iffl (400-700 

PET : Co PEN. 4 4 9 

0. eOdl/g (6 0fi*%:7:.i/-;w/4 Ofi*%>^i^nn-<^-g'^) (Dm 
^^te^^Wi-^^y^^^-^^l^^^^^^ (PET) ;65*¥m 1.^^*^:0X2 6 

^s:y\^/mm<Dmmxmm^ti. o. 53 (e omft%:7 3iy-/i-/4 om 

) m%i^^^^^>'^>') (^@W^^^^i-^C o PEN (70^/^%2. 6ND 

c 3 o^/^%DMT) if)m(Dnm\^m\^i^^^x 2 4:^> \>^/mm(Dmmx^ 

m^tlfCo 3|^H^fFll3 5 6 5 9 8 5 -^fiR^COl^^JfttJ b'^/l-^-T'^-f -Y-^ 

#lcSafp]$ttfco 7. .4 6 cm^(Z)<>^:/';5S. 1^1 0 0° c-e^#^l^^»^tb 

^ T;o^f.. 6o#r^-ei2o° ci-mm^tifc^ m^. ^^-^^/i-tms. oxik 

4^/i-xhofco iaf^:/^^-fe^'^•{-iiM;«>^^^feb;'^v^fc^t(^ 
^(D^m^m^^Mi^ (8 0-1 0 0%) {casi--<t-efc6o 

PEN : c o PEN, 6 0 1 
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(38) 

yy^yhy^^l^J^mi^^^iy^r^i^hflfCo O. 54dl/g (6 0fi*%:7^ 
y_^i,+ 4 OSirov^^na-O-if^-) (DgW^te^^W-TS^i^ ^ i^^^:^^^ 
U-V (PEN) ;5S}^HiLl^(^J:o-C7 5 7K:/K/^P^(^3i>^'e^i^$tl.> X. 
c o PENMJ<7)Jf|±lLi|tt-t-J:oT6 5^>'K/Npr^(^5t^"e^i^$tLfc:o c 
oPENf^. 7 0^/^%2, 6-:h7^ l/^>^;?7/^7}?Vl/— b7{^/^^;^X/K 1 

-7^v/_i.(^g^^x'fcofco 1 5 im^m^-r^fcJ^\^y ^ - h^y"^ y ^^^^ 

51. 2 2^^^e<^J?$t-Sll^Tfc:jl(^^ia5>*^f^SJ;5l-^fh$^XV^:5 ) 

, y^/uM.n. ^3 10° FKm4of)>x^m^tix^^h. mevo/fjxDmmx 

)fe(7)#s•^-i^v^^Jg (8 0-1 0 0%) iz^ni-^'^x^^o x> ft^c-e^$ j 

tL5«rm«&ffl (4 0 0-7 0 0nm) lc:*5(t6 s '(i^'^^^^-i^V^Pi^^^::^i@-r 
-^t-efo^o f^^f^S 0 0 nmi: 6 5 0 nmCD^T*3^if 1 0 0%Xh^o 

5 7®:7^— K:/n -/i^^^ffi-r61^!l<7)fe:S6{-. ^TOilti 1 (5 5 

0nm(Dl/4) (D^^m^-^^^fltiiK ffi L^^^i^it^^al CTji»c7)-f H 

7^_|c-3/-n5/i5'>0S^H-$ttfCo ^tt^-b. 3ltll#f^^ 5 0 9 4 7 8 8 -^^D^m 
5 0 9 4 7 9 3-^{CfE^$tL-CV^SJ:5l^. "1^;^-^^^ h/K7)^^*^^^ 9 i 5 
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(39) 

^my-^^^-^(^-tne.(ommtmn. 01-3. 9-1 ixf^i sjc^^tt 

mitmmm.Amn tdilrxfj: < ^^ii'il^:^ f-*5V ^x hRM ^ti^:Lt Xh 

1119 <J: 1 0 {c^-r^^^m«^T'{i. m^^^iiitmRmm^w^i^cDy<:^-/u 



(40) 

m^^mmRMu^'f-n. 12123-25. mm-^^h\^^<h^^^m^-r 
7r^'txo^mnK)X\^nmxyt^mmv^j:^^(ox\ m<i)t^^d^^<^i»^f-^b-vN 
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Fig. 4 
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(50) 
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Fig. 15 
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